In order to avoid evolution of the original speciation, an addition of previously deoxygenated 86 extractants (fractions F1 to F3) to wet sediment was performed in polypropylene centrifuge 87 tubes sealed under nitrogen atmosphere in a glove box. Between each extraction, a solid-88 liquid separation was performed by centrifugation (10,000 g, 30 min) and the liquid extract 89 was filtered (cellulose acetate filter, 0.45 µm, Whatman) in the glove box before analysis. The DGT probe consists of a plastic piston loaded with a diffusive gel layer backed by an ion-102 exchange resin gel (Chelex 100) and a plastic cap with a 2 cm diameter window. A protective 103 0.45 µm cellulose nitrate filter (0.13 mm thickness, Millipore) separates the diffusive gel from 104 the sediment. Diffusive gels (0.78 mm thickness) and resin gels were purchased from DGT 105
Research Ltd (Lancaster, UK). The DGT probes were deoxygenated under nitrogen during 106 one day prior to their deployment into the sediments. Three probes were kept for DGT blank 107 determination. 108 109 2.3. Experimental protocol and DGT data interpretation 110
111
For each homogenised sediment, subsamples were distributed in 12 glass beakers to obtain a 112 2 cm layer. Surface water from the studied site was then gently poured in the beakers to 113 obtain a 8 cm overlying layer. All the containers were placed in a 80 L aquarium filled with 114 water regulated at 21±0.5°C. After 6 days of equilibration with gentle aeration of the 115 overlying water (without sediment resuspension), the DGT units were quickly inserted 1 cm 116 deep into the sediment. The DGT devices were progressively retrieved at 7 times between 4 117 and 142 h. One or 2 probes were sampled at each determined time, but 3 probes were 118 retrieved at 24 h. The porewaters were extracted by centrifugation (10,000 g, 30 min) and 119 then filtered (cellulose acetate filter, 0.45 µm, Whatman ). The resin gels were eluted with 7 120 mL of 1 M HNO 3 (Suprapur, Merck) for at least 24 hours at room temperature; then metalsconcentrations in the eluates were determined by ICP-MS. The masses of metals trapped in 122 the resin were calculated using these concentrations. The flux of metals from sediment to the 123 DGT device (F DGT ) provides information on the ability of the solid phase to resupply the 124 porewaters with dissolved metals. F DGT was calculated as follows: 125 Therefore, this relative lack of specificity will be taken into account in further interpretation 268 of our experimental data. 269
Co concentration extracted in F1+F2 is a good predictor of Co trapped in DGT. These species 270 are classified as easily exchangeable and more specifically sorbed, but some other species can 271 be extracted as well. Cd concentration extracted in F1+F2+ F3 is a good predictor of Cd 272 trapped in DGT. These fractions are assumed to be representative of metals easily 273 exchangeable, specifically sorbed and bound to Fe/Mn oxides, but probably not to AVS. In 274 fact, it was shown in chapter 4.1 that AVS greatly decreases Cd mobility towards DGT. This 275 is consistent with the results of a sequential extraction performed by Wallmann et al. (1993) . 276
These authors showed that extraction of CdS in F1 to F3 in Elbe sediments was rather poor. 277
As observed for Co, Pb extracted in F1+F2 is a good predictor of Pb trapped in DGT. Since 278 no carbonates are quantified in the studied sediments, a fraction of Pb extracted in F2 is 279 expected to be specifically sorbed and possibly partly dissolved from organic matter. 280
The It is recognised that metals mobilization from sediments is related to metal partitioning, which 295 depends on sediment characteristics. We explored the DGT response to 5 sediments more or 296
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and DOC concentrations). We found that the fluxes of Co, Cd and Pb measured by DGT after 298 24 h result essentially from the release of metals bound to sediment phase. These fluxes are 299 related to sediment characteristics and linked to specific metal associations with sediment 300 geochemical phases. Consequently, DGT is a sensitive tool, able to account for the 301 differences between metals behavior and sediment characteristics. Author-produced version of the article published in Chemosphere, vol. 79, pp. 839-843. The original publication is available at http://www.sciencedirect.com/ doi : 10.116/j.chemosphere.2010.02.056 Author-produced version of the article published in Chemosphere, vol. 79, pp. 839-843. The original publication is available at http://www.sciencedirect.com/ doi : 10.116/j.chemosphere.2010.02.056
